A ZO1-GFP fusion protein to study the dynamics of tight junctions in living cells.
To examine the dynamics of tight junctions (TJs) in living cells, chimera between the TJ-associated protein ZO-1 and green fluorescent protein (GFP) were constructed. If ZO-1 fused to the C-terminus of GFP (ZO1-CGFP) was stably expressed in MDCK cells, it was fully incorporated into TJs and colocalized with endogenous ZO-1. The GFP tag did not influence cell growth, transepithelial electrical resistance, and paracellular mannitol transport. The morphology of the transfected cells was unchanged. The ZO1-CGFP MDCK cell line thus represents an excellent tool to study TJ dynamics. The influence of the external calcium ion concentration on the formation and dynamics of TJs in living cells was thus explored. Upon opening of the TJs under short-term treatment with EGTA (up to 20 min), the localization of ZO1-CGFP at the membrane persisted. The rim-like pattern around the individual cells appeared fuzzier than in non-treated cells. Long-term calcium depletion resulted in the localization of ZO1-CGFP in the cytoplasm and the nucleus. After restoration of normal Ca(2+) concentrations, cell-cell contacts were restored and the localization of ZO1-CGFP was indistinguishable from the one in control cells kept at normal Ca(2+) concentrations. It remains open how the different localizations of ZO-1 correspond to changes in the signal transduction activity of the molecule.